The effect of quality of educational resources on mathematics achievement: Turkish Case from PISA-2006  by Demir, İbrahim et al.
1877-0428 © 2010 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2010.03.998  
Procedia Social and Behavioral Sciences 2 (2010) 1855–1859
Available online at www.sciencedirect.com
WCES-2010 
The effect of quality of educational resources on mathematics 
achievement: Turkish Case from PISA-2006  
øbrahim Demira, Hasan Ünala, Serpil KÕlÕça * 
a Faculty of Arts and Sciences, YÕldÕz Technical University, Istanbul, 34210, Turkey 
Received October 15, 2009; revised December 24, 2009; accepted January 8, 2010 
Abstract 
The purpose of this study was to examine quality of educational resources both technological (computers, software, etc.) and 
non-technological (textbooks, workbooks, etc..) on mathematics achievement of Turkish students. The sample was a total of 
4942, 15-years old Turkish students, participated in PISA 2006 study. The participants completed a questionnaire and 
participated in mathematics test. ANOVA and MANOVA used to identify effect of educational resources on mathematics 
achievement. Results revealed that, shortage or inadequacy of computers effected students’ mathematics achievement. 
Furthermore, the better library materials are, the higher the mathematics achievement. A lack of qualified mathematics teacher 
was a factor in students mathematics achievement. Results indicated that both technological and non-technological educational 
resources are important in students’ mathematics achievement.  
© 2010 Elsevier Ltd. 
Keywords: Computers; educational software; educational materials; mathematics achievement; PISA 2006. 
1. Introduction 
The purpose of this study was to examine quality of educational resources both technologic (computers, software, 
etc.) and non-technologic( textbooks, workbooks, etc..) on mathematics achievement of Turkish students. The 
sample was a total of 4942, 15-years old Turkish students, participated in PISA 2006 study.  
The participants completed a questionnaire and participated in mathematics test. ANOVA and MANOVA used to 
identify effect of educational resources on mathematics achievement. 
The U.S. school districts spend about 600 million dollars annually on mathematics textbooks (Education Market 
Research, 2005). Some teachers ignore their school purchased textbook (Seeley, 2003) and create their own 
instructional materials based on their experiences and beliefs about what mathematics is important and how it should 
be taught. Even teachers who typically use their textbooks do so in very different ways (Chavez,2003). Therefore, 
students in the same school or district often experience a different mathematics curriculum, depending on decisions 
made by their teacher. 
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There is a growing interest in curriculum materials research because textbooks do have a major influence on 
learning and teaching mathematics (Ball & Cohen, 1996; Kauffman, 2002; Remillard, 2000; Reys, Reys & Chavez, 
2004). Curricular materials offer learning opportunities not only for students but also for teachers. (Ball & Cohen, 
1996) Davis and Krajcik( 2005) discuss that “Educative curriculum materials should help to increase teachers’ 
knowledge in specifics instances of instructional decision making but also help them develop more general 
knowledge that they can apply flexibly in new situations” (p.3).  
2. Method  
Our research based on the data from the 2006 Program for International Student Assessment (PISA) project, 
which investigated achievement in reading, mathematics and science among over a quarter of a million students 
from 57 countries. It includes not only information on their performance in the four main areas of assessment – 
reading, mathematics, science and problem solving – but also their responses to the Student Questionnaire that they 
complete as part of the assessment. Data from the school principals are also included. Details on the data, tests and 
sampling procedures can be found in the general and technical reports (OECD, 2006). 
A total of 4942 15-years old students from Turkey participated in the Programme for International Student 
Assessment (PISA) in 2006. The participating students completed questionnaires on home and school experiences 
related to learning mathematics, together with school administrators; this study examined the data from student 
questionnaire and student tests in mathematics. The participants were those who completed all questions in the 
students’ questionnaire related to this study and who participated in the mathematics test. 
In this study we have used Anova and Manova using SPSS program. Variables in the study was from PISA 
(2006) questionnaire;  
1. ST13Q04: “A computer you can use for school work.” Rated on a 2-point from 1=yes to 2=no. 
2. ST13Q05: “Education software.” Rated on a 2-point from 1=yes to 2=no. 
3. ST13Q06: “A link internet.” Rated on a 2-point from 1=yes to 2=no. 
4. SC14Q08: “Shortage or inadequacy of instructional materials(i.e. textbooks).” Rated on a 4-point Likert scale 
from 1 =Not at all, 2=Very little, 3=To some extent and 4 =A lot. 
5. SC14Q09: “Shortage or inadequacy of computers for instruction.” Rated on a 4-point Likert scale from 1 =Not 
at all, 2=Very little, 3=To some extent and 4 =A lot. 
6. SC14Q10: “Shortage or inadequacy of internet connectivity.” Rated on a 4-point Likert scale from 1 =Not at 
all, 2=Very little, 3=To some extent and 4 =A lot. 
7. SC14Q11: “Shortage or inadequacy of computer software for instruction.” Rated on a 4-point Likert scale 
from 1 =Not at all, 2=Very little, 3=To some extent and 4 =A lot. 
8. SC14Q12: “Shortage or inadequacy of library materials.” Rated on a 4-point Likert scale from 1 =Not at all, 
2=Very little, 3=To some extent and 4 =A lot. 
9. PRG: “School Types in Turkey.” 1=Primary Education, 2=General High School, 3=Anatolian High School, 
4=High School With Intensive Foreign Language Teaching, 5=Science High Schools, 6=Vocational High 
Schools, 7=Anatolian Vocational High Schools, 8=Secondary And Vocational High School. 
3. Results (Findings) 
When students were compared in terms of shortage or inadequacy of instructional materials there was a 
statistically significant difference between mathematics achievement (F=39.146; df=3, 4828; p<0.001) among 
students who has enough instructional materials and not enough instructional materials. Students whom have 
enough instructional materials (non-technological) were above 47 points than the students whom have shortage or 
inadequacy of instructional materials. This was interesting, because in Turkey, course textbooks were given free of 
charge to students. 
When students were compared in terms of shortage or inadequacy of computers for instruction there was a 
statistically significant difference between mathematics achievement (F=54.970; df=3, 4828; p<0.001) among 
students who have computers for instruction and students without computers for instruction. The use of computers 
instruction resulted in 51 points favoring the students with computerized instruction.  There is an effort by Turkish 
Ministry of Education(MONE) to accommodate each classroom with computers. However there was a difference 
I˙brahim Demir et al. / Procedia Social and Behavioral Sciences 2 (2010) 1855–1859 1857
among the computerized classrooms. This difference comes from the software used in those classes. When students 
were compared in terms of shortage or inadequacy of computers software for instruction there was a statistically 
significant difference between mathematics achievement (F=2.858; df=3, 4828; p<0.05) among student who have 
enough computer software and students with shortage or inadequacy computer software. Shortage or inadequacy of 
computer software for instruction resulted in 5 points favoring the students with computer software. What is more, 
students in the schools with internet connection were more successful than the schools without or inadequate 
internet connection. One might think that internet connection is negatively related to students’ achievement. In this 
case, it looks like schools were using internet connection effectively in academic purposes. 
Libraries are heart of the teaching and learning. We have analyzed the data in terms of shortage or inadequacy of 
library materials. As expected there was significant difference between mathematics achievement of students with 
enough library resources and not enough library resources (F=4.687; df=2, 4939; p<0.001). Shortage or inadequacy 
of library materials resulted in 3.5 points favoring the students with enough library materials. 
When we talk about educational sources we need to consider the educational materials at home as well. Students 
who has computers at home (t=19.47, df=4874, p<0.001), has internet connection for research (t=12.83, df=4851, 
p<0,001) and has educational software (t=14.23, df=4855, p<0.001)  at home performed better in mathematics 
achievement. Student with computers had advantage of 53 points, with internet 46 points and educational software 
45 points  than students without computer, internet connection and educational software. 
Finally when gender is considered as in 2003 boys were more successful than the girls. (t=-3.34, df=4940, 
p<0.001) 
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Figure 1. Mathematical achievement with schools types in Turkey 
 
In previous study Unal and Demir(2009) found school type is a factor on mathematics achievement. In this study 
school type is also important for students mathematics achievement. The elementary schools have the lowest 
mathematics achievement and Science schools have the highest mathematics achievement. These differences were 
also acknowledged in technical report prepared by Ministry of National Education (MONE, 2007). 
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Table 1. Univariate Analysis on mathematics test score. 
 
 
Type III Sum of 
Squares 
df Mean Square F 
Corrected Model 15494265.7 46 336831.86 59.46* 
Intercept 163095886.2 1 163095886.17 28790.80* 
SC14Q09 368490.2 3 122830.08 21.68* 
SC14Q12 136191.7 2 68095.86 12.02* 
prg 8600339.6 7 1228619.94 216.88* 
SC14Q09 * SC14Q12 356262.8 5 71252.56 12.58* 
SC14Q09 * prg 1839517.9 12 153293.16 27.06* 
SC14Q12 * prg 676742.2 8 84592.78 14.93* 
SC14Q09 * SC14Q12 * prg 547323.0 9 60813.67 10.74* 
Error 27106359.7 4785 5664.86  
Total 930196540.7 4832   
Corrected Total 42600625.4 4831   
  *p<0,001 
 
Table 1 summarizes the MANOVA analysis: shortage or inadequacy of computers for instruction, shortage or 
inadequacy of library materials and school types, they all effected the mathematics achievement. The interaction 
among those variables also effected mathematics achievement. 
4. Discussion 
In this study we have investigated quality of educational resources both technologic (computers, software, etc.) 
and non-technologic ( textbooks, workbooks, etc..) on mathematics achievement of Turkish students. Technological 
educational recourses create more difference in terms of points in mathematics achievement. Although non-
technological recourses creates a difference, when they compare to technological recourses their effect is less than 
technological resource.  
These findings are important; the government should improve both non technological and technological 
educational resources. But the students gain is more when technological resources are improved. In this new 
millennium technology is entering more and more in our daily lives. When students grew up in this environment, it 
is easy to learn for them to more proper (might be more advantages) environments.  
5. Conclusion and Recommendation 
Overall findings indicated that educational resources are important. Effect of gender differences on achievement 
were acknowledged in numerous studies ( see Demir and KÕlÕç, 2009). Our finding also supported previous findings, 
namely, boys’ mathematics achievement higher than the girls. The best school in terms of mathematics achievement 
is Science Schools in Turkey.(MONE, 2007) 
Student t-test results indicated that lack of or shortage in computers for instruction, internet connection, 
educational sources were directly effecting the mathematics achievement of students. The interaction among the 
variables (Analyzed by MANOVA) were also effected the students mathematics achievement. Other results of 
MANOVA analysis is that library materials, computer software and school types interactions were also effected the 
mathematics achievement. 
Both government and parents might give serious consideration to educational resources. Investing on the quantity 
and quality of educational resources and the use of those materials are necessary. The investment should be follow 
up by the researchers to see pay off.. 
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